Abstract. The relation between the occurrence of ionospheric irregularity and spatial gradient of total electron content 1 (TEC) during the post-sunset hours over the equatorial region is studied. The ionospheric irregularities could pose se-2 rious challenges to satellite-based navigation and positioning applications when trans-ionospheric signals pass through 3 them. Different instruments and techniques have been applied to study the behavior of these ionospheric irregularities.
longitudinal gradient of total electron content derived from GPS receivers and occurrence of ionospheric irregularities.
28
In the present study, we investigate the longitudinal gradient of total electron content derived from two close by GPS 29 stations over Ethiopia (Debark) and Eritrea (Asab) as indicator of occurrence of ionospheric irregularities, and discuss the 30 probability of occurrence of ionospheric irregularities. The relation between the daytime eastward equatorial electric field 31 derived from the equatorial electric field (EEF) model and the daytime equatorial electrojet derived from magnetometer 32 measurements will be discussed. The present study has been carried out using receiver-independent exchange (RINEX) data from dual frequency GPS 2 receivers located at Debark, Ethiopia and Asab, Eritrea obtained from (http://www.unavco.org/data/gps-gnss/data).
3
The GPS-TEC program developed at Boston College (Seemala and Valladares, 2011) was applied to derive TEC values 4 from each dual frequency GPS receiver. The study focuses on the year 2014. In order to avoid the multipath effects, 
Spatial gradient of T EC(t)
= V T EC asab (t) − V T EC debk (t) d(1)
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where d represents the separation distance between the two stations.
15
∆H values (∆H refers to the deviation of the horizontal component of the earth's magnetic field H from its mean night 16 time level) at Addis Ababa and Adigrat have also been used for this study in computing the equatorial electrojet (EEJ).
17 Table 1 gives the list of all the stations for which data has been used in this study. equatorial electric field model and is ∆H determined, and the model is found to be reliable the equatorial electric field 23 derived from the model will be used in this study to explain the gradient of TEC and occurrence of irregularities.
24
We also used rate of change of TEC derived index (ROT I ave ) to observe the presence of ionospheric irregularities. The ROT I ave (0.5hr) = 1
where n is the satellite number, 0.5hr is half an hour (0, 0.5, 1,... 23.5, 24 UT), i is the 5 min section within half an RealtimeEF.html for providing the data the Prompt penetration equatorial electric field model. We also thank the AMBER 8 and INTERMAGNET magnetometer data centers for providing magnetometer data. 
